The purpose of this study was to assess maximal aerobic power (Vo2max) in trained and untrained 15-year-old boys. The trained subjects (18) were junior swimmers from a Belgrade swimming team, and the untrained ones (12) were from a Belgrade high school. VO2max was directly measured during progressive cycle ergometer exercise using open circuit spirometry. No significant differences in height, mass, percentage fat and vital capacity were noted between the trained and untrained groups. Maximal aerobic power (overall, relative and in relation to lean body mass) in absolute values, and expressed per kilogram of body mass and lean body mass, was 31.5%, 21.2% and 20.6%, respectively, higher in the trained than in the untrained group (P < 0.05). These data suggest that physical training significantly increases maximal aerobic power in young subjects.
Maximal oxygen uptake (V02max) is generally accepted as a measure of cardiorespiratory fitness. It is an integrated measurement of the state of the oxygen transport system, and includes the functions of the pulmonary, cardiovascular and muscular systems.
Various investigators have found that Vo2max
increases during the growth period in children1-3
Several studies have been undertaken to evaluate the training influences on VO2max in children of various ages4-7.
To evaluate the influence of physical training one must distinguish the maturation-influenced changes from those that were the product of physical training.
Cross-sectional studies comparing VO2max changes in trained and/or untrained children from 10 to 16 years of age8-12, all agree that one should distinguish between the training and peak height growth velocity influences on VO2max changes during the maturation period.
Since there are few data concerning cardiorespiratory function of Yugoslav children, the purpose of this study was to compare Vo2max in well trained and untrained boys of similar age.
Materials and methods
Twelve untrained 15-year-old boys and 18 welltrained junior swimmers (mean age 14.7 years) participated in this study. The subjects from both experimental groups received full explanations of the procedure. Before the investigation, the subjects and their parents gave written consent for the study. The study was approved by the Research Ethics Committee of the University of Belgrade.
The anthropometric variables measured were height, mass, skin fold thickness on the left side and vital capacity (VC), converted to body temperature, ambient barometric pressure, saturated with water vapour (BTPS) measured in standing position using a Godart expirograph (Godhart, Bilthoven, Holland). The body fat percentage and lean body mass were estimated by the formula proposed by Parizkova13.
The ergometry tests were performed on a cycle ergometer (Monark, W. Wilken, Physikalisch Mediz.
Gezate, Berlin, Germany) at 60 r.p.m. The work rate was increased by 30 W every 3 min until the subjects reached exhaustion (i.e. when the subject was unable or unwilling to continue despite strong verbal encouragement from the experimenters). Expired gases were collected in Douglas bags in the second half of the third minute of each exercise bout. Minute ventilation was measured with a Siebe-Gorman gas meter (Siebe-Gorman, London, UK). The fractional concentration of oxygen and carbon dioxide in expired air was determined with Beckman OM11 and LB2 analysers (Beckman Instruments, Illinois, USA), respectively, which were calibrated before the analysis with gases of known oxygen and carbon dioxide concentrations. Heart rate was monitored during the last 15 s of each work bout by electrocardiograph. All tests were performed in the morning after a light breakfast.
Oxygen uptake was considered to be maximal if the increase between the two successive work rates was not greater than 10% (levelling-off criterion) and a maximal heart rate was within 10 suggesting that the greater the active protoplasmic mass, the greater the maximal aerobic power.
As the subjects were of the same age, it could be concluded that the differences in maximal aerobic power between groups were the result of selfselection of highly successful individuals. The genetic predisposition towards success in athletic activities may account for the maximal oxygen uptake difference between the trained and untrained groups, rather than the influence of training.
